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TITLE OF TRtg TVSVKNTTnf^ 

INFORMATION PROCESSING APPARATUS, INFORMATION PROCESSING 
METHOD, AND INFORMATION PROCESSING SYSTEM 

BACKGROTTWD OF TH^ TNVRNTTTnKf 

Fiald of th«» 

The present invention relates to printer control 
performed in a network to which a plurality of printers are 
connected . 

Related Baeko- round At-^ 

Hitherto, printer control is performed in a network to 
which a plurality of printers are connected in such a manner 
that a network printer which is to perform a printing 
operation and a corresponding printer driver for converting 
print data received from an application program to a printer 
language are independently selected. 

However, the above known type of printer control 
presents the following problems. If the printer language of 
a network printer which is to perform a printing operation 
does not match the printer language of the selected printer 
driver, the print data converted according to the printer 
language which does not fit the network printer is 
disadvantageous ly sent to the printer, thus causing 
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incorrect character conversion, which prevents a correct 
printing operation. Further, if a network printer is newly 
connected to a network, it is necessary that a corresponding 
new printer driver be installed in each of the client 
computers on the network. 

SUMMARY OF THR T NVENTTOTJ 
Accordingly, in view of the above-described background, 
it is an object of the present invention to achieve correct 
printing operations performed while printer languages for 
individual printers connected to a network are transparent 
to the user and also to eliminate the need for installing a 
printer driver into a client computer when a printer is 
newly connected to a network. 

Further objects, features and advantages of the present 
invention will become apparent from the following 
description of the preferred embodiments with reference to 
the attached drawings . 



PRIBF PESCRTPTTON OF THR pRAWTNn.g 
Fig. 1 is a block diagram of the system configuration 
by the application of a network print system according to 
first, second and third embodiments of the present 
invention; 

Fig. 2 is a block diagram illustrating the schematic 
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configuration of the client computer shown in Fig, 1; 
Fig. 3 is a block diagram of the schematic 

configuration of the printer shown in Fig, 1; 

Fig, 4 is a flow chart illustrating print processing 

according to the first embodiment of the present inventions- 
Fig. 5 is a flow chart illustrating print processing 

according to the second embodiment of the present invention 
Fig. 6 is a flow chart illustrating print processing 

according to the third embodiment of the present invention; 

and 

Fig. 7 is a flow chart illustrating print processing 
according to the fourth embodiment of the present invention 

PESCRXPTION OF THE PREF ERRED EMBODIMENTS 
[First Embodiment] 

Embodiments of the present invention will now be 
described with reference to the drawings. 

Fig. 1 is a block diagram of a system configuration 
formed by the application of a network print system 
according to first, second and third embodiments of the 
present invention. It will now be assximed in Fig. 1 that n- 
number of printers and n-number of print servers are 
connected to a network 600. Printers 200, 300 and 400 are 
respectively connected to corresponding print servers 250, 
350 and 450 by means of printer cables via interfaces (not 
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shown) , and convert print data received from the print 
servers 2 50, 350 and 450 to dot image data per page to print 
it page by page. 

A client computer 100 is connected to the network 600 
by a network cable via an interface (not shown) . The client 
computer 100 is capable of running various programs, such as 
application programs, and is loaded with a printer driver 
which serves the function of sending to the network 600 a 
print job represented by the printer language corresponding 
to the printer selected to print the data. The printer 
driver is adapted to support a plurality of printer 
languages . 

A file server 500, which is a computer loaded with a 
network operating system (OS) , is connected to the network 
600 by a network cable via an interface (unillustrated) so 
as to store files used in the network 600 and monitor the 
use of the network 600. The filer server 500 also contains 
print queues 550 for temporarily storing print jobs sent to 
the individual printers 200, 300 and 400. The number of the 
print queues 550 corresponds to the number of the printers 
connected to the network 600. The print servers 250, 3 50 
and 450, which are connected to the network 600 by a network 
cable via an interface (unillustrated) and are also 
connected to the printers 200, 300 and 400 by printer Cc^Dles 
via interfaces (not shown) , sequentially send print job data 
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to the corresponding printers 200, 300 and 400 if there are 
any print jobs stored in the associated print queues 550. 

In this manner, according to the first through third 
embodiments, the functions are shared by the client computer 
100, the print servers 250, 350 and 450, and the file server 
500. This enhances the effective use of the client computer 
100 and speeds up printing operations. 

Fig. 2 is a block diagram illustrating the schematic 
configuration of the client computer 100. A central 
processing unit (CPU) 101 runs programs, such as application 
programs and printer driver programs, stored in an external 
memory 112, for example, a hard disk (HD) or a floppy disk 
(FD) , connected to a disk controller (DKC) 107 so as to 
temporarily store in a RAM 102 information and files 
required for running the programs. The CPU 101 also 
controls various devices connected to a system bus 104. 

A program ROM contained in a ROM 103 stores command 
information for running control programs, as illustrated by 
the flow charts of Figs. 4, 5 and 6, stored in the CPU 101. 
Font data used in the above-described document processing is 
stored in a font ROM; and various data (for example, 
template data) is stored in a data ROM. The RAM 102 serves 
as a main storage device and a work area for the CPU 101, 

A keyboard controller (KBC) 105 controls inputs from a 
keyboard 110 and from a pointing device (not shown) . A CRT 
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controller (CRTC) 106 controls the display of a CRT display 
(CRT) 111, The disk controller (DKC) 107 controls access to 
and from the external memory 112, such as a hard disk (HD) 
or a floppy disk (FD) , which stores boot programs, 
application programs printer driver programs, font data, 
user files, edit files, etc. 

An external input/output interface 108 serves as an 
interface through which the printers 200, 300 and 400 are 
controlled via an external input device 113 and the network 
600. A printer controller (PRTC) 109 equivalent to the 
aforedescribed printer driver serves the function of 
transmitting to the network 600 a print job indicated by a 
printer language corresponding to a printer selected among 
the printers 200, 300 and 400 by an application program. 

Fig. 3 is a block diagram illustrating the schematic 
configuration of each of the printers 200, 300 and 400. In 
the first through third embodiments, laser beam printers 
(LBP) are used as the printers 200, 300 and 400. However, 
other types of printers, such as bubble- jet printers and 
ink- jet printers, may be used as long as they have 
sufficient memory capacity to develop print data to a dot 
image and perform printing operations based on a 
predetermined printer language. 

Contained in the printers 200, 300 ctnd 400 shown in 
Fig. 3 is a printer control unit 230 for controlling the 
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overall LBPs 200, 300 and 400 and also for analyzing 
character information received from the print servers 250, 
350 and 450. A printer CPU 211 exercises overall control, 
based on control progrcims stored in a program ROM of a ROM 
5 213, of access to and from various devices connected to a 

system bus 214 so as to output an image signal as output 
information to a print section (printer engine) 218 
connected to the system bus 214 via a print-section 
interface 216. The control programs and other programs run 

i,ri 

by the CPU 211 are stored, as described above, in the 



program ROM of the ROM 213. Font data used for generating 
the above output information is stored in a font ROM; and 
information used by the print servers 250, 350 and 450 is 
stored in a data ROM if a printer without an external memory 



.iE5 



219, such as a hard disk, is employed. 



The CPU 211 is constructed to inform the print servers 



250, 



3 50 cind 450 of the information contained in the 



corresponding printers 2 00, 300 and 400 via an input device 



215 . 



A RAM 212, which functions as a main storage device 



20 



and a work area for the CPU 211, and its memory capacity is 



expandable by the use of aji option RAM connected to an add- 



in port (not shown) . The RAM 212 is used as an output- 



information expansion area, an environment -data storage 



area, an a non-volatile RAM (NVRAM), or the like. A disk 



25 



controller (DKC) 217 controls access to and from the above- 
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described external memory 219, such as a hard disk (HD) or 
an IC card. The external memory 219 is removably connected 
as an option and stores font data, emulation programs, form 
data, etc. An operation unit 201 contains various types of 
operation switches and LED displays. 

The number of the af oredescribed external memory 219 is 
not restricted to one, and a plurality of external memories 
219 may be provided, connectable to a plurality of option 
cards in addition to built-in fonts. The external memory 
219 may be provided with an NVI^AM (unillustrated) to store 
printer-mode setting information received from the operation 
unit 201. 

The file server 500 is similar to the client computer 
100 in its internal configuration as illustrated in Fig. 2. 
The file server 500 manages the network 600 by storing files 
used in the network 600 in a hard disk (not shown) . 
Moreover, the print queues 550 associated with the printers 
200, 3 00 and 400 are formed on the hard disk to temporarily 
store print jobs received from the client computer 100 in 
the file format. More than one hard disk and one disk 
controller 217 may be provided to ensure the reliability of 
the network 600. 

The internal configurations of the print servers 250, 
350 and 450 are also similar to the construction of the 
client computer 100 shown in Fig. 2, If there is any print 
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data stored in the print queues 550, the print servers 250, 
350 and 450 respectively extract the print jobs using the 
external input device 113 and respectively send the print 
data to the printers 200, 300 and 400 through printer cables 
connected to the printer controller (PRTC) 109. Computers 
are not necessarily used as print servers 250, 350 and 450, 
and mere print server functions may suffice. Alternatively, 
the print servers 250, 3 50 and 450 may be built into the 
corresponding printers 200, 300 and 400. 

An explanation will now be given of the print 
processing in the first embodiment with reference to the 
flow chart of Fig. 4, In this embodiment, the program for 
executing print processing by the CPU 101 is contained in 
the printer driver program, which is stored in a storage 
medium, i.e., a floppy disk, through which the progrcim is 
readable by the computer. This program is then stored in an 
external memory, such as a hard disk. Alternatively, it may 
be stored in advance in the program ROM of the ROM 103 
contained in the client computer 100. 

A storage medium for supplying program codes may use 
not only the above-described floppy disk or the ROM, but 
also an optical disk, a magneto-optical disk, a hard disk, a 
CD-ROM, magnetic tape, a non-volatile memory card, or the 
like. With this arrangement, the program codes per se read 
from the storage medium can implement a novel feature of the 
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present invention, and thus, the storage medium for storing 
such program codes can constitute the present invention. 

A reference will first be made to Fig. 4. In SI, the 
CPU 101 of the client computer 100 runs an application 
program to generate data to be printed and stores it in the 
RAM 102 and in a hard disk. The CPU 101 then suspends the 
processing of the application program and executes the 
processings in S2 and the following steps. More 
specifically, the CPU 101 runs a printer driver program and 
makes a query about the printer lancfuage supported by the 
printer selected from the printers 200, 300 and 400 
connected to the network 600 for performing a printing 
operation. This query may be made to any of the 
corresponding printer, the print server, or the file server 
500. It will now be assumed in this embodiment that the 
printer selected for performing a printing operation will be 
the printer 200. In S3, in response to the question asked 
in 82, the CPU 101 receives a reply concerning the printer 
language supported by the printer 200 from the printer 200, 
the print server 250 or the file server 500. 

Then, the CPU 101 determines in S4 whether the received 
printer language is contained in the printer languages 
supported by the printer driver. If the answer in S4 is 
yes, the flow proceeds to S5 in which the CPU 101 converts 
the print data according to the printer language supported 
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by the printer 200 so that the printer 200 can interpret the 
data, and sends the converted data to the printer 200. In 
S6, the CPU 101 ends the printer driver progrcon and restarts 
the processing of the application program. 

On the other hand, if it is found in S4 that the 
printer language supported by the printer 2 00 is not 
included in the printer languages supported by the printer 
driver, the flow proceeds to S7 in which the CPU 101 
displays a message indicating the above information oji the 
display and ends the printer driver program and restarts the 
processing of the application program. 

In this manner, in the first embodiment, a query is 
made concerning the printer language of the selected printer 
to the printer, the associated print server or the file 
server, and, upon receiving the answer, the print data is 
sent in the form of the obtained printer language. Thus, 
the user is able to perform a correct printing operation 
while the printer languages of the individual printers 
connected to the network are transparent to the user . 

[Second Embodiment] 

Print processing of a second embodiment of the present 
invention will now be described while referring to the flow 
chart of Fig. 5. In this embodiment, the program for 
executing print processing by the CPU 101 is contained in 
the printer driver program, which is stored in a storage 
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medium, i.e., a floppy disk, through which the program is 
readable by the computer. This program is then stored in an 
external memory, such as a hard disk. Alternatively, it may 
be stored in advance in the program ROM of the ROM 103 
5 contained in the client computer 100. 

In this embodiment, if the printer language supported 
by a selected printer is not notified by the printer, the 
corresponding print server or the file server, the CPU 101 
:,3 instructs the user to select another printer by displaying a 

if message indicating such an instruction. 

More specifically, in SlOl the CPU 101 of the client 
pfi computer 100 runs an application program to generate data to 

be printed and stores it in the RAM 102 and in a hard disk. 
Then, the CPU 101 suspends the processing of the application 

u ^ 

15 program and runs the printer driver program to control the 

i!3 processings in S102 and the following steps. In the 

interests of simplicity, in this embodiment, as well as in 
the previous embodiment, the flow of this processing will be 
explained, assximing that the printer selected for printing 

20 is the printer 200. 

In S102, the CPU 101 makes a query about the printer 
language supported by the selected printer 200 to the 
printer 200, the print server 250 or the file server 500 on 
the network 600. The CPU 101 then determines in S103 as to 

2 5 whether the printer language supported by the printer 200 
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has been received, in response to the above query, from the 
printer 200, the print server 250 or the file server 500. 
If the answer in S103 is yes, the flow proceeds to S104 in 
which the CPU 101 judges whether the printer language is 
included in the printer languages which can be interpreted 
by the printer driver stored in the external memory 112. If 
the response in S104 is yes, the flow further proceeds to 
S105 in which the CPU 101 converts the print data to match 
the printer language supported by the printer 200 and sends 
the converted data to the printer 200. Thereafter, in S106 
the CPU 101 ends the printer driver program and restarts the 
processing of the application program. 

In contrast, if it is found by the CPU 101 in S104 that 
the printer language supported by the printer 2 00 is not 
interpretable by the printer driver program which executes 
the program, the flow proceeds to S108 in which the CPU 101 
displays on the display that the printer language of the 
printer 200 is not supported by the printer driver. The CPU 
101 then ends the printer driver progrcim and restarts the 
application program. 

Referring back to S103, if the CPU 101 judges that the 
printer language supported by the printer 200 has not been 
sent to the client computer 100 from the printer 200, the 
print server 250 or the file server 500, the CPU 101 
instructs the user to select another printer from the 
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printers 300 and 400 by displaying a message indicating the 
above instruction. Then, the flow returns to S102. 

According to the above description, in the second 
embodiment, if the printer laxiguage is not obtained after 
5 making an inquiry about the printer language of the selected 

pjrinter to the printer, the corresponding print searver or 
the file server, a message is given to the user to indicate 
that another printer should be selected. This makes it 
''''Z possible for the user to recognize that the printer selected 

tS) by the user is incorrect, thereby enhancing ease of use. 

■'2 [Third Embodiment] 

An explanation will now be given of print processing of 

1 is? 

a third embodiment with reference to the flow chart of Fig. 
ry 6, In this embodiment, the program for executing print 

13 processing by the CPU 101 is contained in the printer driver 

Q program, which is stored in a storage medium, i.e., a floppy 

disk, through which the program is readable by the computer. 

This progrcim is then stored in an external memory, such as a 

hard disk. Alternatively, it may be stored in advance in 

2 0 the program ROM of the ROM 103 contained in the client 

computer 100. For the purpose of brevity, in this 
embodiment, as well as in the foregoing embodiments, it will 
now be assumed that the printer 200 is determined as the 
printer selected for printing. 
2 5 In this embodiment, if the printer language supported 
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by the printer 200 is not reported by the printer 200, the 
print server 250 or the file server 500, the printer 
languages of all of the other printers 300 and 400 on the 
network 600 are checked and notified to the user, so that 
the user can be instructed to choose another printer 300 or 
400. 

More specifically, in S201 the CPU 101 of the client 
computer 100 runs an application program to produce data to 
be printed and stores it in the RAM 102 and in a hard disk. 
The CPU 101 then suspends the processing of the application 
program and runs the printer driver program to control the 
processings in S202 and the following steps. Namely, in 
S202 the CPU 101 which runs the printer driver progrcun 
inquires as to the printer language supported by the printer 
200 to the printer 200, the print server 205 or the file 
server 500 connected to the network 600. Subsequently, the 
CPU 101 makes a determination in S203 whether the printer 
language supported by the printer 200 has been received, in 
response to the cibove question in S202, from the printer 
200, the print server 250 or the file server 500. 

If the response in S2 03 is yes, the flow proceeds to 
S204 in which it is judged as to whether the printer 
language is contained in the printer lajiguages interpretable 
by the printer driver program. If the answer in S204 is 
yes, the flow further proceeds to S20 5 in which the print 
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data is converted to match the printer language of the 
selected printer 200 and sends the converted data to the 
printer 200. Then, in S206 the CPU 101 ends the printer 
driver program and restarts the application program. 

On the other hand, if the CPU 101 judges in S204 that 
the received printer language is not interpretable by the 
printer driver program, the flow proceeds to S208 in which 
the CPU 101 displays on the display that the printer 
language is not supported by the printer driver. The CPU 
101 then ends the printer driver program ajid restarts the 
application program. 

If it is found in S203 that the printer language 
supported by the printer 200 has not been reported by the 
printer 200, the print server 250 or the file server 500, 
the printer lancfuages of all of the other printers 300 and 
400 on the network 600 are checked and notified to the user. 
An instruction is then provided to the user to select 
another printer 300 or 400. The flow then returns to S202. 

According to the above description, in this embodiment, 
if the printer language is not reported after an inquiry is 
made about the printer language supported by the selected 
printer to the printer, the print server or the file server, 
the CPU 101 instructs the user to select another printer by 
displaying the printer languages of all of the other 
printers connected to the network. It is thus possible for 
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the user to perform a printing operation with a desired 
printer even if the printer languages of the individual 
printers connected to the network are totally unknown to the 
user. 

As discussed above, according to this embodiment, a 
query is made concerning the printer language of the 
selected printer to the printer, the print server or the 
file server, and the print data is converted to match the 
received printer language and sent to the printer. This 
makes it possible to perform a correct printing operation 
while the printer languages of the individual printers 
connected to the network are transparent to the user. 

[Fourth Embodiment] 

A description will now be given with reference to the 
flow chart of Fig. 7 of print processing according to a 
fourth embodiment. In this embodiment, if a network printer 
is newly connected to a network, a client computer 
identifies the printer language supported by the new network 
printer. 

More specifically, the client computer 100 identifies a 
network printer 700 (not shown) newly connected to the 
network 600 and inquires as to this printer 700 about its 
printer language. In this embodiment, the client computer 
100 is adapted to store the devices, such as the print 
servers, the printer file server and the client computer. 
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connected to the network 600 in the storage means, such as 
the RAM 102 or the external memory 112 • 

In S3 01, the CPU 101 of the client computer 100 
determines the presence or absence of a new printer 
connected to the network 600 by inquiring about management 
information base (MIB) information to the network 600. If 
the CPU 101 identifies, upon a detemination in S302, the 
presence of a new printer on the network 600, the flow 
proceeds to S303, If it is found in S302 that the presence 
of a new printer is denied, the flow returns to S301 by 
means such as providing a timer to count for a predetermined 
duration. Also, the processing in S3 01 may be executed only 
when the user gives a command instruction through the client 
computer 100 . 

In S303, the CPU 101 makes a query to the printer newly 
connected to the network 600, i.e., the printer 700 in this 
embodiment, about its printer language. It is then judged 
in S3 04 whether the printer language supported by the 
printer 700 has been sent in response to the above query. 
If the answer in S304 is yes, the flow proceeds to S305 in 
which a determination is made as to whether the received 
printer language is contained in the printer languages 
interpretable by the printer driver program. If the answer 
in S305 is yes, the flow further proceeds to S306 in which 
the CPU 101 stores the printer identifying information, such 
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as the printer language supported by the printer 700, in the 
storage means, such as the external memory 112 or in the RAM 
102 within the client computer 100, The CPU 101 then ends 
this processing. 

In contrast, if it is found in S3 04 that the printer 
language supported by the printer 700 has not been sent in 
response to the question asked in S303, the CPU 101 displays 
in S3 07 on the display a message indicating the presence of 
an unidentifiable printer and then ends this processing. 

If it is found in S3 05 that the received printer 
language is not interpretable by the printer driver program, 
the CPU 101 displays in S3 08 a message indicating such 
information on the display so as to end this processing. 

According to the above description, in the fourth 
embodiment, the CPU 101 checks whether there is any printer 
newly connected to the network, and if the cinswer is yes, a 
query is made to the printer about its printer language. In 
response to this question, if it is determined that the 
received printer language is interpretable by the printer 
driver which executes this program, printer information, for 
excimple, the printer language, is stored in storage means 
within the client computer. This can obviate the need for 
the user to install a printer driver compatible with the new 
printer into the client computer. 

As will be clearly understood from the foregoing 
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description, the present invention offers the following 
advantages. Even if a printer is newly connected to a 
network, there is no need for the user to install a printer 
driver compatible with the new printer into all of the 
client computers on the network. Instead, the client 
computer can automatically determine whether a printer is 
newly connected to the network and further identify printer 
information, such as the printer language supported by the 
new printer, and store it in the client computer. 

While the present invention has been described with 
reference to what are presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. To 
the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
the spirit and scope of the appended claims. The scope of 
the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



